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40-FT. REVOLVING DOME FOR 
STOCKHOLM OBSERVATORY. 



As the centre of a large cifrj Lb a bj no means 
ideal locality for carrying on the precise observations 
of win. h modem astronomii -il instrument 
capable, it was decided, -< i two and a ball 

to remove the Stoi kholm < Ibservator} to Salts- 

jobaden, which is situated aboul H l< - from the 

city. Advantage was taken ol the opportunit} thui 

afforded oi fullj modernising the equi] ml oi 

the observatory, and it is satis! u torj to bi able to 
th.it the order h-r practii allj the whole oi 

flu- rn-« equi] nt was obtained bj i Bi 

linn, Messrs. s ir Howard Grubb, Parsons and 
Company, oi Walker ( I it.. New - I . oe, in 

spite of ser ere compel il ion from < Sontinental n 
facturers. The order comprised a twin refractor 
with 24 in. photographii and 20 in. risualobj© I 
and a 10 in. n fli I (ii i s ith tl 

domes, which form tin roofs oi thi obsi rvatorj 
buildings in tfhii h the two tele* opes ure h 
The reflector, it ma) hi re be rem irked, ii m 
so tlmt either the I in or Newtonian 

optica] systems can bei mployed foi risu i\ or photo 
graphic work. Both telea opes were di 
construi ted bj Messrs. Sir How trd Oi i 

and ( lompanj . in rdance with the requirements 

,,f Professor ft rtil Lindblad, the Direi tor oi the 

rvatory, indthe reflei tor mounting was delivered 
in Decembe] last ; I be refrai toi mi 
anticipated, will be completed in about two months 1 
time. 

The arrangemenl oi the former can be followed 
from Fil'. l . on p tge t. a hi< b show - a 
through the building in whi b it is now h ing 
erected. Ah prill be seen, the design is generally 
similar to thai oi the 36 in. reflei tor for Edinburgh 
Observatory, which was exhibited on the stand oi 
Messrs, I !. \ Parsons and < tompanj . Limited, a1 
the North Basi Coasl Exhibition, Newcastle-on- 
Tyne, in 1929, and was described in considerable 
detail in Ghginsxring, rol. « ixviii, pages 288, 371, 
i::i and 188, oi the same year. The Edinburgh 
instrument, however, is used in i * '.--< .nnuni 
only, and mainhj for spectrograph! work The 
(holm reflei tor a ill also be used tor this purpose, 
and will be fitted with i spectrograph it th. I 

nian end, and with ■ shtless spa trograph al the 
Newtonian end; the spectrographs are, however, 
being supplied bj Messrs. Zeiss, oi Jca 
worthy feature oi the twin refractor is thai the 
photographic telescope is being fitted irith i double- 
slide plate holder, has ing guiding mi rosi opes a hi h 

bis anj apparent movement oi s star to be our- 
reoted i>\ moving the plat*' instead oi the whofe 



telescope. A similai plate holdei . mt. - 

with a guiding breei h piece and also with s bifilai 

micrometei , is being supplii isu tl tele- 

Both instruments i 
include manj other inti i it '•" fl "- 

present, we propose f nfi] 

oi the observatory domes, riz., th t1 foi thi V 

reflei tor. We - ■'• r dea ription, sii 

includes a novel form oi ti 

platform proi ided to givi i onvi dj o the 

Newtonian foi us, whi< l 

the upp r end oi the I 

, ompleted and despat bed in M 13 ! isl I 

iu fi 2 in hi extern il diami t. r, ind • i 

similar i onstrui tion, but, is, writh the 
n ti .. tor, the whok oi 1 1 
from 'I ' 

ontaining this instrun 
travelling pi itform is omitti d 

n qoiremenl i ol i 
thai it musl permil thi I 

| ■ ipidlj to anj part ol thi 
hemisphi n . tnd kt ,! 

m , Milium protei tion to 'I.- ol aenl 

■.. r while tl 

! 
j - ■ j , r I ■, i 

radial sl< 

well beyond the zenith, tie- si I 

■butters, wh 
ptoterji when the 
fabri 

and below thi '■ 
."., shows the d 
exi eption i ri I 
Howard < farubb, P 
the left, th. 
position, while oi 
inside the dome on the right I • 
on a ■ urved bridg 
in a l it. -ril direction, u requin d, ind, on the left 

nf thi- 

in -il h I D 

along the -• 

Eontal positioi] 
Referring kg tin to 1 
• h it tie- a hole doi 
Hon r 

obsen itorj build 
in aa tion on i larg 
the Plata, m bofll 

rhann.U, ■ ' 
To thi- ring 
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Fig. 2s. Clembini elling Gear for Oh- riage. 




Fig. 29. Tu \\ ersing ( Ixas i -■» Briij 
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to a radius of 19 ft. 4 in. on the centre line, is secured 
by means of clamping plates. The bottom ring of 
the dome itself is built up of a pair of 8-in. by 3|-in. 
channels, the upper flanges of which are braced 
together by plates at intervals, as is most clearly 
shown in the plan, Fig. 4, on the Plate. On the 
lower flanges are mount ed the housings for the 
Skefko ball bearings of the main rollers, which 
run on the curved rail previously mentioned. The 
rollers, of which 16 are employed, are of cast-iron, 
18 in. in diameter, and are made without flanges 
to facilitate erection ; details of them are given in 
Fig. 17, on the Plate. To prevent lateral move- 
ment, 16 pairs of horizontal rollers located midwaj' 
between the vertical rollers are provided, these 
rollers, which are flanged, running on the sides of 



another sheave and having a counterweight sus- 
pended from it. as will be clear on reference to 
Fig. 1. The motor for rotating the dome is con- 
trolled by a push button located on the obser\ iiiL r 
platform, the necessary connections for this purpose, 
is for the supply of current to various motors 
mounted on the rotating parts, being made through 
roller contacts running on copper strips, suitably 
insulated, and carried by the bent angles which 
support t hi- ■ Im unci ring above referred to. The 
strips are Bhown in section on the right of Figs. 16 
and 17, on the Plate. The motor can also be 
controlled from the floor of the building. The 
electrical supply, il ma\ be mentioned, is in the 
form of continuous current at 100 volts. 
The general design of the steelwork forming the 
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tli«' rail head, ass) cnoun- 

•I ball bearings on - 1 [idles, 

the lower ' a tin- 

bottom ring of tli- lom< I f the dome 

by a 4-h.i' shown in Fig l 

on page 4. 'II • 

oi the dot 
■ 
on tip r • 

[rum, whit b is driven by the 

is kept taut by passing 

located ab- g drum. I i • 



• I porl ion of thi ; b was supplied 

b\ Messrs. J I. ed, of Bristol, can bt b1 

be followed b\ i 5, in 

• I . I . i "I, 1 h< ri.de. From the 

■ a., main _ i 

forming thi sides of thi od placed parallel 

vi ith • <>f 4 ft . 9 in. on < -i' )i 

tdth of tin 9 It . 

•id the zenith. An elevation 

■ •f one of thi I .">, <.n 

the Plate, and from this figure and the eariom 

*. to 12, di tails oi its 
• tinecL Between these girdi n 

with them, in tin B] U thi 

ribs Conned of -i in. b\ 3 in. by 
I in. angles, and angles of the same dim 
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used for the four purlins. There are two forms 
of radial ribs, those marked " Rib A" in Fig. 4, 
consisting of a £-in. plate, 12 in. in radial depth, 
with a 3 in. by 3 in. by i in. angle riveted along the 
outer edge ; the two ribs between these main ribs 
are formed from 2^ in. In 2\ in. by { in. angles. 
The roofing material used was a form oi papiei 
mi. lie. known as Agasote, and supplied bj Messrs, 
G. D. Peters and Company, Limited, of Slough, 
this material having the advantage of being light 
and strong, and easily bent to the necessa i 
curvature. The sheets used were $-in. in thickness, 
and a covering <>t No 24 gauge sheet coppei 
applied externally. 

The two rolling shutter- which close the opening in 
the dome are each built up of two light plate girders, 



Fig. .'i. on page 6, and a side elevation of it, and 
of the bridge stairway on which it is mounted, is given 
in Fig. 13, on Plate. The upper end of the stairway, 
which is 3 ft. wide and 19 ft. 6 in. long, in plan is 
fitted with transverse rollers \\ hich run on i lilfl 
to the edge of a platform supported from the main 
rilis i>t the dome, as is tnosl i learl} shown in Kig. I , 
"ii page 4. Similar rollers fitted to the lower end 
of the stairway run on a rail which is fixed to a girder 

i in- bott ring of the dome, as show □ 

in Fig. .'{. on page 6. The stairway can be traversed 
laterally by means of a .1-h.p. muter which drives, 
through worm and spur rede drum, 

on whit h a wire rope is wound. The rope p 
round sheau s and _ the front edge of the 

upper platform and ba< k to the drum, as shown in 




Fig. 31. Shutter-0 Gear. 



braced together, and h.i\in<j an intermediate rib 
and angle purlin- to earn the rooting material. 
Details of their construi tion are giv< □ in Figs. 18 to 
27, on the Plate. Each shutter is supported 
pair of rollers at each end, the rollers at the upper 
end running on the edge of a 5 in. by 3 in. h 
bulb angle attached to tin- main gird< rs, and those 
at tin- lower end on a 7 in. bj 3 in. by 14 lb. bulb 

angle connected to the bott ring of the dome. 

Steel ladders are muill ' I -• as show n 

m a< \ei (I ol the figures, to give i onvenieni 
to the track and rollers a1 the upp< t i nd for elear- 
in<* a\\a\ snow. Th in opened and 

closed by hand gear which will i»<* referred to later. 
A photograph of the obsen ing platform, to which 
reference has already been made, is reproduced in 



to the rope, it can be pulled a] fcion 

accord on of the □ 

w hii h i- controlled from the i m. 

The latti i t ft. 9 L 3ft. 6 in. u ide, and 

is mounted 

rollers which run in channels atl u hed to the 
of the Btairway, a balance weight being mounted 
on the opposite side ol th< shown in 

Fig. 3, u pagi 6. A \ -h.p. motor, r inted on the 

balan le of the i arriage, i- used to proiwl 

it alo] I he motor dri\ ing, thi 

uonn and spur P 

are in< lunted f w* i i nth re k~ 

fitted on the strings, The propel] 
are shown in Fig. 14, on the P 
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Fig. 32. Gear for Operating Upper Wind Screen. 




Fig. 33. Gear for Oi-u:atim. Lower Wind Screen 
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page 7. The latter illustration shows the mecha- 
nism employed to keep the observing platform in 
the horizontal position at any point in its travel along 
the stairway. The platform, it should be mentioned, 
is mounted on a shaft extending from the carriage, 
and is turned about this shaft, to compensate for 
the curvature of the stairway, by means of a toothed 
quadrant shown on the right in Fig. 28, on page 7. 
A small pinion on the end of the shaft on which 
the two main propelling pinions are mounted 
engages with a gear wheel on a short shaft which also 
carries a pinion engaging With the teeth of the ipiad- 
rant, and the gear ratio between the nrst-mentioncd 
pinion and the quadrant has been arranged to give 

the required angular movement to the platform as 
it travels along the stairway. 

To equalise the load on the propelling motor, the 
weight of the travelling carriage and platform is 
balanced b\ means of a counterweight, the arrange- 
ment adopted being illustrated dia grammatically in 
Fii:. 15, on the Plate. For this purpose, a wire 
rope, fixed al one end to a hook on the upper plat- 
form, as shown on the left in Fig. 2!*, page 7, is 
taken round four sheaves, two on the stairway and 
two on the carriage, fche latter being shown in 
Pig. 2s, and led over another sheave down fco fche 
counterweight in the manner illustrated in Fig. 1.1. 
Since fche inclination of the stairway is consider- 
ably greater at the lower end than at fche upper end, 
the weight required to balance the carriage will 
decrease as it ascends. For this reason, one of the 
weights is made wider than the others, and as the 
counterweight descends, tin- weight, and those 
above it. are retained by stops fixed to the guidi -, 
so that the weight of the count erweighl is reduced. 

These weights are, of course, picked up and added 
to the counterweight as the carriage descends and 
the counterweight rises. 

Fig. 30, on page 8, shows the gear for operating 
the wind screens and rolling -butters, the latter 
gear, swn on fche right in Fig, 30, bemg shown 
fco a larger scale in Fig. 31. The shutters are 
operated from the floor of the obserx a ton \<\ i rope 
passing round the grooved pullc\ Bhown in Fig. 31, 
a worm on the pnlle\ shaft engaging with a 
wormwheel on a shaft which also carries a winding 
drum, on which is cut a helical groove. A steel 

cable makes about five turn- round fche drum, and 

is clamped fco it at one point fco prevent slipping, 

so that the drum can make about 2' turns m either 
direction. The two ends of the cable are led up 

over -heaves to the top of fche dome, one being 
attached directly fco fche left-band -butter and 
continued on round a sheave fixed fco fche right- 
hand side of the opening and then attached fco fche 
right-hand shutter. A pull on this rope will thus 
open both shutters. The second end of the rope 
IB attached fco fche right-hand shutter and then 



carried round a sheave also tixed to the right- 
hand side of the opening and taken back to the 
left-hand shutter, so that a pull on this rope closes 
both shutters. On another portion of fche winding 
drum a second rope is placed and carried to the 
lower part of the -butter- in a similar manner, 
SO that when the drum is rotated they are moved 
simultaneously from both the top and bottom ends. 
The two Larger rope wheels in Fig. 30 are 
used for operating fche two wind screens, which 
are used fco cover the openings above and below the 
fcelesoope tube when the rollircj -butters are open. 
These screens are made of sail cloth, 8ft. L0 in. w ide, 
in which steel tubes arc inserted in a transverse 

direction at intervals of about 4 tt. Part ot the 
loud- wind screen can be seen in the background 
in Fig. .*i. on page 6, and twit of fche steel tubes 
are visible in this illustration. The ends of fche 
tube- are fitted with rollers which run on ti 
formed bj Lf-in. bj ] in. flal - fixed fco fche webs ol 
fche mam girders, as -down in section in Fig. 12. 
on the Hate. The gear for operating the upper 

and lower wind screens i- shown in l'i_- 32 ind 

33, respectively, on page 10, from which it will 
be seen that fche arrangements are generall) 
similar fco those employed for operating the rolling 
shutters, except that both wind 9creens are opei ited 
independently. Either screen i in be pulled up or 

down, rding to the direction of rotation of fche 

rope wheels, bj mem- ot wire ropes passing over 
a series oi sheaves on fche main girder, is shown 
in Fig. I. page t. \n\ -I k b m fche ropes • oi he 
taken up by adjusting sheaves mounted on long 
- 1 1 wed rods, one oi which is shown in Fig. 32. In 
use, fche upper screen remains full) extended, it 
i |»ullcd over into tin- left-hand side of fche 
dome, as -down in Fig. I. when observations are 

being made m i p t he /em! Ii J t lie upper 

i an I"- -«-cn in this p >sitii fche right 

in Fig. 2. on page 5. The lower screen, on 
the other band, is arranged fco fall into folds 
w hen fche telescope is directed fco a point near the 
horizon, as the roller bars approach each other at 
the lower end of fche track. The latter is bent 
outffi irds tt fche lowei i 

t hat t he l< >1< is hang clear oi fch< l< ■'.>. ei plafcf< >rm i nd 
-t.uru 

Ill ion. lu-ioii. we m a \ mention that access fcO the 

lower platform is prot ided bj a stair ise 3usp nded 
from, in.i rotating with, fche dome, fche lower end of 
tins stair ise terminating just ibove fche level "f a 
centra] platform supported on columns from the 
observaton Moor. V stain isc from the latter 
leads to the central platform, which gives con- 
venient act ••-- fco I he • in lee i m I he p i 
well as to fche tinder and -pe itrograph It can 
be used for visual observations when fche Cat 
grainian optical system is employed. 
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